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Introduction 
Results provided 
This report on waste load allocation in the Bear River Basin is 
provided in four volumes: Volume I is the actual waste load allocation 
as determined by studying various treatment alternatives according to 
a water quality model calibrated according to data collected in October, 
1973; Volume II is the description of the model; Volume III contains the 
station descriptions and tabulated data for October t 1973 with plots of 
all that data, it also has an index of all available data (in STORET); 
and Volume IV contains a station description and complete compilation 
of the summarized and individual data contained in STORET. A 
companion report to the State of Utah deals with the program design 
for the river basin. 
Method of analysis 
A water quality computer model (see Volume II) was utilized to 
determine the effects of various point source effluent controls on Bear 
River I s water quality. Thus specific effluent standards were applied to 
specific waste effluents and river quality was observed. Information on 
ri ver flows, gradient, lateral inflows, and point source loadings were 
either amassed from data sources or generated from model runs to 
calibratp coefficients for the functional relationships. Then model runs 
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were perforITled to produce data output which could be cOITlpared to 
actual saITlple analyses. Further adjustITlent of coefficients was ITlade 
as appropriate to obtain reasonable agreeITlent between observed and 
calculated data points. All observed data for river saITlples and 
effluent discharges were based on the October, 1973, saITlpling run 
(VoluITle III). No historical data were used (VoluITle IV), 
The calibrated ITlodel was then zed for ITlanageITlent alternatives. 
Different treatITlent levels were utilized to produce effluents hav-:ing 
different pollutant levels (Table 1) and then the effects of these effluents 
on water quality of the river according to the ITlodel were assessed. 
In cases where effluents were already below expected effluent values 
for a particular treatITlent and for a particular pollutant, the existing 
values were used. Although nine paraITleters were observed in the 
ITlodel (salinity, ITlagnesiuITl, suspended solids, phosphorus, coliforITls, 
aITlITloniuITl, nitrate, carbonaceous BOD (CBOD), and dissolved oxygen 
(DO)), only dissolved oxygen and four pollution paraITleters will be 
discussed in the context of this report: Suspended solids, coliforITls, 
CBOD, and nitrogenous BOD (NH4 -N). Note that in Table 1 effluent 
values for these pollution paraITleters were utilized based on good 
operation for typical wastewater treatITlent plants. Without trained 
oper ator sand ITlonitoring and enfor c eITlent of effluent standards, the 
desired streaITl quality cannot be achieved. The seven particular point 
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Table 1. Important point sources in the Bear River Basin and selected management options for parhcular 
l\[ean Effluent Levels 
Suspended Coliforms CHOD Ammonium-N Point Source Treatrt1ent Solids Ing/l mg/! 
of Interest Levola mgl1 
tv;PN!IOOml 
Secondary 35 3. 3 0.5 1. Lewiston Out- 1000 3.3 O. S fall (Subbasin 31 Secondary + NI 25 3.3 O. 2 (LI02) Secondary + Nil 20 240 
15 2 3. 3 0.2 Tertiary 
Tertiary + CI 10 2 3.3 0.2 
Tertiary + CIl 5 Z 3.3 0.2 
HiLand Outfall Secundary 35 1000 35 1.0 2. l5 LO (Subbasin 31 Secondary + NI 25 1000 
Secondary Nil 20 240 20 0.37 (L1051 
15 2 15 0.37 Tertiary 
Tertiary + CI 10 2 10 0.37 
Tertiary + Cll 5 2 5 0.37 
Secondal'y 34 430 0.6 2.5 3. Logan Sewage O. 6 2.5 Lagoon (Subbasin Secondary + i'lI 25 430 
4) (L002) Secondary + NIl 20 240 0.6 0.94 
Tel·tiary 15 2 0.6 0.94 
Tertiary + CI 10 2 O. 6 0.94 
Tertiary + CIl 5 2 O. (, 0.94 
4. Wellsville Secondary 2.0 1000 3.0 0.157 
Outfall (Subbasin Secondary + NI 20 1000 3.0 O. 157 
4) (L1051 Secondary + NIl 20 240 3.0 O. 1 
Tertiary 15 2 3. 0 O. I 
Tertiary + CI 10 2 3.0 O. I 
Tertiary + CIl 5 2 3.0 O. 1 
5. U I Sugar, Secondary 30 10 35 2..43 
Garland (Suh- Secondary + NI 25 10 2.5 2,43 
basin 5) (LIDS) Secondary + NIl 20 2.4 20 0.91 
Tertiary 15 0.02 15 0.91 
Tertiary + CI 10 0.02 10 0.91 
Tertiary + ClI 5 0.02 5 0.91 
b. Tremonton Secondary 13 10 19.5 5.39 
WWTP (Sub· Secondary + NI Z5 10 19.5 5. 39 
basin I (U03) Secondary + Nil 2.0 2.4 19.5 O. 81 
Tertiary 15 0.02 15 0.81 
Tertiary + CI 10 0.02 10 0.81 
Tertiary + ell 5 0.02 5 0.81 
7. Corinne Secondary 26 10 5.3 0.082 
Lagoon (Sub- Secondary + NI 2.6 10 5. 3 0.082 
basin 5) (L005) Secondary + NIl 20 2.4 5.3 0.082 
Tertiary 15 0.02 5.3 0.082 
Tertiary + CI 10 0.02 5.3 O. 082. 
Tertiary + CII 5 0.02 5 0.082 
a 
.::-::=c::.:::=.L includes activated sludge or trickling filter, and clarifier operation, chlorination. 
=":"';;'==..1.--'-:'= includes activated sludge or trickling filter, nitrification (60 "!o conversionl. and clarifier 
nitrification (85 "!o converS1on. and clarifier 
"::';':':;";=.:.J._.includes activated sludge or trickling filter, mtTl; ~ation (85 % cOnverslon), filtration, 
Tertiary + CI lllcludes activated sludge or trickling filter. nit1'1fication (85 "!o convers;,·,), filtratlon, 
carbon absorption with infrequent regeneration. chlorination. 
':::";==.:.J.c-'-"'::::= includes activated sludge or t1'1ckling filter, nitrification (85 % convers,on), filtration, 
with frequent and automated regeneration. chlorination. 
Can substitute three stage sewage lagoons \vith slow sand filtration for activated sludge or tnckling 
"lith clarifier. 
4 
sources were selected from the many possible municipal and industrial 
waste dischargers in the Bear River Basin, Utah (see Tables 2 and 3). 
Problems in interpreting the data 
(see Volume II for more detail) 
Because the results are based on calibration of the model according 
to a single sampling run and specific assumptions about the validity of 
functional relationships involving pollution parameter s and water quality 
have been made, the reader is cautioned to utilize these results with 
forbearance. Further data collection is necessary and the model must 
be further refined before hard and fast conclusions can be drawn. 
However, this analysis allows a IIfirst cut" interpretation of what is 
necessary to achieve the desired quality in the Bear River. 
In addition the model is calibrated for October. The annual low 
flow period of October is a reasonable basis for quality estimations 
but the worst quality condition in the basin probably occurs in August 
or September. The management is based on critical flows for the 
river systems. The worst possible conditions are visualized for 
discharge of effluents. Thus, in the Malad River which is apparently 
of low quality upstream of the wastewater discharges, stream flow is 
insufficient to achieve good quality in the river even with the most 
advanced treatment levels. 
Note that dissolved oxygen is less soluble at high temperatures; 
along with low flow conditions, August temperatures were also used. 
Table 2. Status of public water and sewerage systems in the Bear River Basin, January L t974. 
Con1munity 
Bear River City 
Beaver Dam 
Bothwe 11 
Brigham City 
Corinne 
Deweyville 
Elwood 
Fielding 
Gar land 
Honeyville 
Howell 
Mantua 
Perry 
Plymouth 
Portage 
River side -N. Gar land 
South Willard 
Tremonton 
Washakie 
West CorInne 
Willard 
Amalga 
Benson 
Clark"lon 
Cornish 
Cove 
Hyde Park 
Hyrum 
Lewiston 
Logan 
Mendon 
Millville 
Newton 
Nibley 
North Cove 
North Logan 
Paradise 
Provid(~nce 
Richmond 
River Heights 
Smithfield 
Trenton 
Wellsville 
Garden City 
Laketown 
Pickleville 
Randolph 
Woodruff 
county 
Box Elder 
8m,~ Elder 
Box Elder 
Box Elder 
Box Elder 
Box Elder 
Box 8lder 
Box Elder 
Box Elder 
Box Elder 
Box Elder 
Box Elder 
Box Elder 
Box 81der 
Box Elder 
Box Elder 
Box Elder 
Box 8lder 
Box Elder 
Box Elder 
Box Elder 
Cache 
Cache 
Cache 
Cache 
Cache 
Cache 
Cache 
Cache 
Cache 
Cache 
Cache 
Cache 
Cache 
Cache 
Cache 
Cache 
Cache 
Cacht" 
Cache 
Cache 
Cache 
Cache 
Rich 
Rich 
Rich 
Rich 
Rich 
Population 
(estimated) 
47S 
40 
lIlO 
l4,500 
500 
1.70 
3LO 
270 
1,200 
660 
160 
430 
930 
220 
150 
450 
225 
2,850 
10 
600 
, lOa 
220 
90 
550 
200 
50 
1,200 
2,400 
1,300 
24,000 
365 
450 
470 
"l80 
50 
1,500 
420 
l,700 
I 050 
1,050 
l. SOO 
400 
1,300 
l50 
240 
110 
530 
180 
Public 
Water 
Systen) 
Private 
Private 
Yes 
Yes 
Yes 
Yes 
Yes 
Private 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Private 
Private 
Yes 
Private 
Private 
Yes 
Yes 
Private 
Yes 
yc~ 
Private 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Private 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Status of 
Water 
CP 
NA 
NA 
A 
NA 
A 
A 
CP 
PA 
A 
CP 
CP 
CP 
CP 
PA 
CP 
NA 
PA 
A 
CP 
PA 
PA 
NA 
lOA 
Cp 
PA 
PA 
PA 
PA 
A 
NA 
CP 
PA 
PA 
NA 
CP 
NA 
CP 
A 
A 
PA 
NA 
CP 
NA 
PA 
NA 
PA 
NA 
Sewage 
Collection 
Yes 
No 
No 
Yes 
Yes 
No 
No 
No 
Yes 
No 
No 
No 
Yes 
No 
No 
No 
No 
Yes 
No 
No 
No 
No 
No 
No 
No 
No 
No 
Partial 
Yes 
No 
NQ 
No 
No 
No 
No 
No 
No 
Yes 
No 
No 
No 
Partial 
No 
No 
No 
No 
No 
Sewage 
Treatment 
Lagoon 
Septic tanks 
Septic tanks 
Trickling filter 
Lagoon 
Septic tanks 
Septic tanks 
Septic tanks 
Trenl0nton VI\VTP 
Septic tanks 
Septic tanks 
Septic tanks 
Lagoon 
Septic tanks 
Septic tanks 
Septic tanks 
Septic tanks 
Trickling filter 
Septic tanks 
Septic tanks 
Septic tanks 
Septic tanks 
Septic tanks 
Septic tanks' 
Septic tanks 
Septic tanks 
Septic tanks 
Septic tanks 
None 
Lagoon 
Septic tanks 
Septic tanks 
Septic tanks 
Septic tanks 
Septic tanks 
Septic tanks 
Septic tanks 
Septic tanks 
I ... agoon 
Septic tanks 
Septic tanks 
Septic tanks 
None 
Septic tanks 
Septic tanks 
Septic tanks 
Septic tanks 
Septic tanks 
Receiving 
Stream 
Malad River 
Subsurface 
5ub5ur face 
Box Elder Creek 
Bear River 
Subsur face 
Subsurface 
Subsurface 
Malad River 
Subsurface 
Subsurface 
Subsurface 
Non-overflow 
Subsurface 
Subsurfac..:e 
Subsurface 
Subsurface 
.rv!alad River 
Subsurface 
Subsurface 
Subs'l,.lrface 
Subsurface 
Subsurface 
Subsurface 
Subsurface 
Subsurface 
Suhsurface 
Subsurface 
Bear River 
Logan River 
Subsurface 
Subsurface 
Snbsurface 
Subsurface 
Subsurface 
Subsurface 
Subsurface 
Suhsurface 
Non~overno\v 
Subsurface 
Subsurfac e 
Subsurface 
Little Bear River 
Subsurface 
Subsurface 
Subsurface 
Subsurface 
Subsurface 
NPDES Perrnit Status 
(where applicable) 
Permit No. 
UT OOl0311 
UT-OQ2L365 
UT -0020931 
liT 0020,03 
UT 0020214 
UT 0021920 
UT -0020907 
UT-0020,71 
Expiration 
Date 
q I 70 
i'{ot issued 
1-76 
l2-31-70 
lO 1-7& 
Not issued 
7 - 1 78 
9-'0-78 
a ClasJ6ifieci by Utah State Division of Health: A is approved t PA is provisionally approved, NA 
subrTlitted--not acted upon. 
not approved, CP 
'" 
Table 3. Status of industrial wastewater discharges in the Bear River Basin, 1973. 
NPDES Permit Status 
Industry Location 
Type of Existing Receiving 
Industry Treatment Stream 
Date 
A & A Packing Co. Brigham City Meat packing Septic tank Subsurface 
Cache Valley Dairy Assoc. Amalga Cheese Lagoon Non-overflow UT-0000264 9-30 78 
Checketts Fur Farm Perry Animal by-products Septic tank Subsurface 
CUI International Garland Animal by-products Septic tank Subsurface 
Del Monte Corp. Smithfield Canning Irrigation Non-overflow UT -0000337 7-1-78 
Gossner Cheese Co. Logan Cheese Lagoon - irrigation Non-overflow UT 0000302 9 30 6 
Hi - Land Dairyman's As soc. Richmond Cheese Aerated lagoons Robinson Creek UT-0000469 12-31-75 
Lower Packing Co. Smithfield Meat packing Septic tank Subsurface 
E. A. Miller and Sons Hyrum Meat packing Lagoon- irr igation Little Bear River UT-0000281 9 30-75 
Parnell Packing Co. Laketown Meat packing Septic tank Subsurface 
Thi okol Chemical Corp. Box Elder Co. Extended aeration Blue Spring Creek UT-0020168 Not issued 
Tri-Miller Packing Co. Hyrum Meat packing Lagoon Non - overflow 
Utah Idaho Sugar Co. Garland Sugar refining Lagoon Malad River UT-0000604 7-1-75 
Valley Rendering Corp. Hyrum Animal by-products Lagoon Non-overflow 
White's Trout Farm Paradise Trout farm None Little Bear River UT -0000540 6 30-75 
0' 
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Thus, the wor st overall conditions were utilized for management 
runs. 
Another problem concerns the need to deal with the whole river 
basin rather than only the Utah portion. River basins do not respect 
political boundaries and it is not logical to manage only a portion of 
the river and expect good results from such management. 
Analytical Results of Management Studies 
Calibration conditions 
Model runs were made for five subbasins of the Bear River with 
appropriate junctions, loadings, lateral flows, and sampling points 
(Figure 1). The initial model runs were made with the October, 1973 
data to calibrate the model and these data are shown in Figures 1-19 
(Appendix 1) for DO, CBOD, coliforms, TDS, and suspended solids. 
the management programs shown in Table 1 were expected to 
produce the quality variations in river subbasins as shown in Figures 
20-25 (Appendix 2). The conclusions of these rivers are summarized 
in Table 4. 
As can be seen there is little problem in meeting standards for 
the listed parameters (Appendix 3) even for critical low flows in the 
upper reaches of the Bear River. Downstream of Cutler Reservoir 
the situation is considerably different. These waters have higher 
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Table 4. Does and can the Bear River meet stream quality standards (listed in Appendix 3). 
Actual & Is Stream Quality Standard Met For? 
Subbas.ina Minimum 
Number Treatment 
Conditions DO CBOD Coliform _Nc Susp. Solidsc 
3 Existingb Yes Yes Nod 
Bear River S & low flow Yes Yes Nod 
3 Existing Yes Yes No 
Cub River S & low flow Yes No No 
S + NIl & low flow Yes Yes Yes 
4 Existing Yes Yes Nod 
Logan- BR S & low flow Yes Yes Improved 
4 Existing Yes Yes Nod 
Little Bear S + NIl & low flow Yes Yes Yes 
5 Existing Yes Yes Yes 
Bear River S & low flow No Yes No 
T + cn & low flow Yes Yes Noe 
5 Existing Yes No No 
Malad River S & low flow No No Yes 
S + NIl & low flow No No Yes 
T+CI & low flow Noe Yes Yes 
a No point sources in subbasins 1 and 2; all standards generally met. 
b October 1973 data. 
c Not actually defined for Utah streams; estimated--best judgment. 
d Lar caused by diffuse loadings (feedlots?). 
e No listed treatment allows meeting standards under given conditions. 
Yes Yes 
Yes Yes 
Yes Yes 
Yes Yes 
Yes Yes 
Yes Yes 
Yes Yes 
Yes Yes 
Yes Yes 
Yes Yes 
Yes Yes 
Yes Yes 
No No 
No ? 
Yes ? 
Yes ? 
...... 
VJ 
salinities and lower temperatures, particularly in the Malad River. 
This will decrease the saturation concentration of dissolved oxygen 
(and hence the rate of oxygen dissolution). Note that along with low 
flows, dissolved oxygen was calculated for the worst temperature 
conditions -August water temperatures. 
14 
The Malad is a special cas e where low stream flow with high 
salinity (2000 mg/l) and high summer temperatures (20-2S oC) are 
impacted by high flows and high CBOD wastes. Thus, under the worst 
conditions and with present technology, the stream standards cannot 
be met in the Malad according to the model. 
The special problem of coliforms arises because of feedlot 
discharge. Coliforms are not the best indicator of human waste bacteria 
because other sources also contribute coliforms. In fact, they are an 
excellent indicator of feedlot pollution where other parameters fail 
(see Meyers, et al., 1972). Thus, control of coliforms depends on 
diffuse source control (see Program Design Report, UWRL, 1974). 
Also, better indicators of pathogenic bacteria might be used in future 
analyses. 
Proposed wasteload allocation 
With the cautionary statements noted previously in this report 
(see especially Volume II), the treatment levels listed in Table 5 for 
point sources in the Bear River Basin seem indicated. Achievement 
15 
Table 5. Indicated treatment levels for point sources in the Bear River 
Basin. 
Point Source 
a 
Lewiston Outfall 
a 
Hi-Land Dairy Outfall 
Logan Sewage Lagoon 
Wellsville Outfall 
U & I Sugar 
Tremonton WWTP 
Corinne Sewage Lagoon c 
Treatment Level (see Table 1) 
Secondary 
Secondary 
Existing 
Secondary 
Secondary (Tertiary + CUb) 
Secondary (Tertiary + Cn) 
Secondary 
aBetter chlorination can be enforced to insure meeting standards. 
b Treatment neces sary to approach standards but not BPT at 
present. 
c The stream standards are probably greatly influenced by upstream 
activities in the Malad River. 
and enforcement of such treatment levels would insure meeting stream 
standards. Closer analysis of the Malad River situation with regard to 
U & I Sugar and the Tremonton WWTP seems indicated because the 
river may not meet standards even with such stringent treatment levels. 
More intelligent analysis based on diversion of saline spring water, 
diversion of wastewaters and lagoon polishing may be indicated as 
more sophisticated basin planning is utilized. Alternative stream 
standard designation may be useful in solving this problem. 
The present results should only be used to indicate problem level 
and pos sible solutions. 
16 
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Appendix 1 
This appendix contains the calibration (standardizing) runs 
(October, 1973) for the model (USRM). These are shown in es 
1 19. Note that calculated values for diversions, point loads, lateral 
loads, sampling points, etc, (alphanumeric designations) are shown by 
circles (0) with an 11 eyeball line of best 11 l'vleasured values (sampling 
points) are denoted by triangles (&). Explanation of subbasins, alpha 
numeric designations, etc, are in the printouts in Volume II. 
Also note that the downstream direction is from right to left! 
l'vlanagement runs (Table 1 in text of this volume) are denoted by 
numbers (1-8). The number 1 is for the calibration run; number 2 
is for low flow (Appendix 2) under existing conditions (October, 1973); 
numbers 3-8 (Appendix 2) are for the management runs (see Table 1 
in text). 
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Figure 1. TDS, suspended solids, and BOD concentrations in 
the Bear River, Hayden Fork to the Utah-Wyoming 
state line, October, 1973; (Subbasin 1), 
1') ,/t';.. 
Figure 2. Coliform and dissolved oxygen concentrations 
in the Bear River, Hayden Fork to the Utah-
Wyoming state line, October, 1973; (Subbasin 1). 
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Riwr lxl~l\\ WOtl\!ruff ~arrmvs Rt'st"ouir (0 Iht" lilah-Wyoming 
bortkr (Subbasin ~), 
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Figure 4. Dis.. .. olved oxygen and total rolifoml rOllrentnltions in the Bear 
River below Woodruff Nurrows Reservoir to the Utah·Wyoming 
border (Subbasin ~) 
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. Figure 5. Effects of sewage effluents Qn BOD and total coliform 
in the Bear River from Idaho-Utah state line to Cutler 
Reservoir showing effect of Cub River confluence, 
October, 1973 (Subbasin 3). 
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Figure 6. Bear River from Idaho-Utah state line to Culter Reservoir showing effect of Cub River confluence on TDS and suspended 
solids, October, 1973 (Subbasin 3). 
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Figure 7. Dissolved oxygen in the Bear River from Idaho-Utah 
state line to Cutler Reservoir showing effect of Cub 
River confluence, October 1973 (Subbasin 3). 
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Figure 8. Total dissolved solids concentrations in the Logan River and 
Little Bear River (Subbasin 4). 
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Figure 9. Suspended solid concentrations in Logan River and 
Little Bear River (Subbasin A). 
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Figure 10. The effect of point sources (Logan City lagoons, Little 
Bear River, Blacksmith Fork River, Logan City) upon 
coliform concentrations in the Logan River (Subbasin 4). 
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Figure 11. The effect of point source (Wellsville) upon coliform concentrations 
in the Little Bear River. (Subbasin 4). 
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Figure 12. Effect of Little Bear River upon dissolved oxygen in Logan 
River (Subbasin 4). 
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Figure 13. Effect of Little Bear River upon BOD concentration in 
Logan River (Subbasin 4). 
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Figure 14. BOD and DO concentrations in Bear River below 
Cutler Reservoir (Subbasin 5). 
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Figure 15. BOD and DO in the Malad River showing concentrations 
of point load BOD (Subbasin 5). 
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Figure 16. TDS in the Malad and Bear Rivers showing the 
effect of the Malad confluence on TDS on the 
Bear River, October 1973 (Subbasin 5). 
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Figure 17. Suspended solids in the Malad and Bear Rivers, 
October 1973 (Subbasin 5). 
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Figure 18. Total colifonn concentrations in the Malad River. Note 
the effect of the U&I Sugar Factory and Tremonton City 
WWTP outfalls (Subbasin 5). 
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Total colifonn concentrations on the Bear 
River below Cutler Reservoir. Note the in-
crease below the Malad River confluence 
(Subbasin 5). 
Appendix 2 
This appendix contains the management runs for the model (USRM). 
These are shown in Figures 20-25. Note that calculated values for 
diversions, point loads, lateral loads, sampling points, etc. (alpha-
numeric designations) are shown by circles (0) with an Ii eyeball line 
of best fit. II Explanation of subbasins, alphanumeric designations, etc. 
are in the printouts in VohlITle II. 
Als 0 note that the downstream direction is from right to left! 
Management runs 
numbers (1- 8). The number 
1 in text of this volume) are denoted by 
is for the calibration run (Appendix 1); 
number 2 is for low flow under existing conditions (October, 1973); 
numbers 3-8 are for the management runs (see Table 1 in text). 
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Figure 20. 
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The effect of various stages of treatment of 
Hi-Land Dairy and Lewiston City effluents 
on the Cub River on coliform, DO, and BOD 
concentrations in the Bear River during periods 
of critical flow (Subbasin 3). 
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Figure 21. 
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M'/es 
The effects of various stages of treatment 
of Hi-Land Dairy and Lewiston City effluents 
on concentrations of coliforms, DO, and BOD 
in the Cub River during periods of critical 
flow (Subbasin 3). 
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Figure 22. The effect of various treatments of point sources 
on the Logan and Little Bear Rivers on concen-
trations of coliforms, BOD, and DO in the Logan 
River during periods of critical flow (Subbasin 4). 
Figure 23. 
/"Ides 
The effect of various treatments of Wellsville 
City sewage on the concentrations of BOD, 
coliforms, and DO in the Little Bear River 
during periods of critical flow (Subbasin 4). 
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Figure 24. The effect of various treatments of point 
loads on the Malad River on concentrations 
of coliforms, BOD, and DO on the Bear River 
during P,ri S of critical flow .(Sl,I-bbasin .. ~). 
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U&I Sugar and Tremonton City WWTP on concen-
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Appendix 3 
Bear River water quality standards 
The Utah State Division of Health has described standards (dated 
August 2, 1971) which have been applied to the Bear River system 
(June 23, 1972) and which have been accepted by the Environmental 
Protection Agency. These standards are defined as the class "C" 
Water Quality Requirements. The standards state: 
"It shall be unlawful to discharge wastes resulting in: 
Objectionable deposits 
Floating debris, oil, scum, and other matters 
Objectionable color, odor, taste, turbidity 
Interference with class "C" water uses 
Uses of class "CII waters: 
Municipal 
(following complete treatment) 
Aesthetic s 
Irrigation 
Stock watering 
Fish propagation 
Wildlife 
Recreation 
( exc ept swimming) 
Industrial supplies 
Other (as determined by 
the Utah State Board 
of Health and Utah Water 
Pollution Committee) 
The standards listed in Table 1 shall not be violated.' In addition 
specific reaches of the Bear River system have been further classified 
for thermal discharge to prevent undue heating of the water and the 
resultant significant effects on fish and other aquatic life. Also, these 
requirements further limit the minimum level of dis solved oxygen (DO) 
in the stream. The reader should be aware that the amount of oxygen 
Table 1. Utah class IIC" streaITl standards for specific constituents 
and pollutants. 
LiITlit 
IteITl 
R ecoITlITlended 
ITlg /1 
TDS 500 
As 0.01 
Ba 
CCE 0.2 
Cd 
C1 250 
Cr 
Cu 1.0 
eN 0.01 
F 1.0 
Fe 0.3 
Pb 
Mn 0,05 
N03 45 
Phenol 0.001 
Se 
Ag 
S04 0 
MBAS 0.5 
Zn 5.0 
MPN ColiforITls 5000/100 upper liITlit (average) 
BOD 5 5 ITlg /1 upper linlit 
Mandatory 
ITlg /1 
0.05 
1.0 
0.01 
0.05 
0.02 
2.0a 
0.05 
0.01 
0.05 
DO 5.5 ITlg /1 lower liITlit 
Radionuclides not to exceed 1/30 of the MPCw
b 
values as 
defined in National Bureau of Standards Handbook 69 
aDependent on cliITlate. 
bMaxiITlum PerITlis sible Cone entration in water. 
capable of being held by water decreases as the tem.perature of the 
water increases. These m.odifications are noted by the appending of 
lIC" for cold and II WII warm. waters as follows: 
Class llCO I- _ZoF increm.ental increase and not above 6SoF; 
DO is 6 m.g/l m.inim.um.. 
Clas s ,ICW" - -4 of increm.ental increase and not above SO of; 
DO is 6 m.g / 1 m.inim.um.. 
Class "CCR"-_ZoF increm.ental increase and not above 6S oF; 
DO is 6 m.g/l m.inim.um.; MPN co1iform.s 1000/100m.l 
upper lim.it (average). 
As shown in the schem.atic drawing of the Bear River in e 1, 
reaches of the river have been defined to m.eet one or the other of these 
three classifications. Those reaches not so classified are in the 
general classification of lIC" which has no tem.perature requirem.ent 
and a lower dissolved oxygen m.inim.um. of 5.5 m.g/I. The downstream. 
reaches are CW reflecting the greater warm.ing of the water but not 
the quality degradation which has taken place with distance from. the 
headwaters of the Bear in the Uintas. 
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Figure 2. Stream water quality classification in Utah! s portion of 
the Bear River Basin. 
